UNIVERSITY OF NEW ENGLAND 


University of NAME: 
New England 


STUDENT NUMBER: 
UNIT CODE: PHAR200 
PAPER TITLE: Pharmaceutical Science 2 
PAPER NUMBER: — One and Only 
DATE: Tuesday 10 June 2014 TIME: 1:45 PM TO 4:00 PM 


TIME ALLOWED: — Two (2) hours and fifteen minutes 


NUMBER OF PAGES IN PAPER: SEVEN (7) 
NUMBER OF QUESTIONS ON PAPER: ELEVEN (11) 
NUMBER OF QUESTIONS TO BE ANSWERED: ELEVEN (11) 


STATIONERY 6 PAGE ANSWER BOOKS oF GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: oO GRAPH PAPER SHEETS oO) GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: EQUATIONS LIST IS ON PAGE 7 
POCKET CALCULATORS PERMITTED: YES (APPROVED MODELS ONLY) 


TEXTBOOKS OR NOTES PERMITTED: NIL 


INSTRUCTIONS FOR CANDIDATES: 
e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page 
e Candidates must answer ALL ELEVEN (11) questions 

e Questions are not of equal value 

e Candidates may detach page 7 which contains the equations 


e This examination question paper MUST BE HANDED IN with worked scripts. Failure to do 
SO may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR CANCELLATION 
OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


PHAR200 Trimester 1, 2014 


You must answer all ELEVEN (11) questions 


Question 1 
a) Write a mechanism for the following transformation. 


b) One of the following ions can be readily prepared and is stable in water while the other is 
highly reactive. Identify the stable ion and give an in-depth explanation for these 


observations. 
© q ‘, 


Cycloheptratrienyl Cycloheptratrienyl 
cation anion 


c) Draw a scheme showing how the following molecule can be made from benzene. Clearly 
indicate the order of reactivity in your answer. 


NOs 


Br 
(10 marks) 


Question 2 


a) Trichloroacetic acid is an ingredient in Upton’s paste used to treat warts. Would you expect 
trichloroacetic acid to be more acidic than acetic acid? Explain your answer. 


O 
Cl 
Cl Non 
Cl 
trichloroacetic acid 


b) Procaine is an ester which hydrolyses in the body. Draw a mechanism for the non-enzymatic 
hydrolysis of procaine in the stomach (pH 2.0) using the fragment of procaine below. 


O 
oS 


Procaine fragment 


Question continued over page 
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c) Give the product of the following reaction. 
O 
Cl NaOH 


(10 marks) 


Question 3 


a) Rank the following amine from least basic to most basic and then draw one (1) 
resonance contributor showing why the least basic amines is non-basic. 


| 
ie = 
So Owe 
ae HoN HoN H2N 
2 Ow ‘ 
B 


A C D 
b) Draw the products (A, B and C) for the following reactions. 


LIAIH, then H.O 


_~ Bro + NaNy) AO B 
NAe NaHB(OAc), 
~~? + are 
(10 marks) 


Question 4 


Venlafaxine is a racemic serotonin-norepenephrin reuptake inhibitor. One of the enantiomers of 
venlafaxine is drawn below. 


/ 
_N 
H 
\ 4 
O 
HO 
Venlafaxine 


a) What does it mean to say that venlafaxine is racemic? 


b) Rank the groups around the chiral centre in the molecule drawn and assign the chiral centre 
as either Ror S. 


c) Draw the isomer of venlafaxine that is present in the drug but not shown. 
d) If only one enantiomer of venlafaxine was active, explain how you would isolate it free of 
the inactive enantiomer? 


(10 marks) 
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Question 5 
a) Assign the sugar drawn as either pyranose, furanose and alpha or beta. 


LO 
wo 


Mannose 
b) Show using mechanism arrows how the anomeric centre in mannose can be inverted. Be 
sure to draw any intermediates in your answer. 
c) Convert the Fischer representation of L-serine into a tetrahedral representation and 
assign the chiral centre as R or S. 
HOY -O 


HoN 


OH 
L-serine 
d) If serine has pXa values of 2.21 and 9.95, calculate the isoelectric point of this amino 
acid. 
e) Draw the most abundant ion of serine at pH 7.0. 


(10 marks) 
Question 6 


(a) The pK, value for aspirin, a weak acid is 3.5. If the pH of the stomach is 2.0 determine 
the ratio of the concentration of unionised acetylsalicylic acid to acetylsalicylate anion in 
the stomach. 


(b) Using a pH of 8.0 for the intestine, calculate the ratio of unionised acetylsalicylic acid to 
acetylsalicylate anion in the intestine. 


(c) Given that ionic materials do not readily diffuse through membranes, where will oral 
aspirin be absorbed? 


(d) Codeine, a cough suppressant extracted from crude opium, is a weak base, its pK, is 8.2. 
What is the pH of a 0.020M solution of codeine? 
(8 marks) 


Question 7 


A solution contains 0.5 mol L* sodium chloride (NaCl). 
(a) What osmotic pressure will be exerted by the solution at 37°C? 


(b) How much water would need to be added to 20 mL of the sodium chloride solution to make 
a solution isotonic with blood at 37°C given that the osmotic pressure of blood at 37°C is 
7.65 atm.? 

(7 marks) 
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Question 8 
For the buffer pairs listed below, identify A and HA 
(a) HCO; and NaHCO; (the ‘carbonate’ buffer in blood) 


J. i 
HO" OH Ho A2 
(b) NaH,PO, and Na,HPO, (the ‘phosphate’ buffer inside body cells) 
O i © 
Wo ©& ape 
O-P-O° © ee ie 
I N H a 
H oO a 


Na 


A buffer is prepared by adding 500 mL of 0.20 M disodium hydrogen phosphate (Na2HPO,) to 500 mL 
of 0.10 M hydrogen phosphate (Na,HPO,). 


The pK, for the dihydrogen phosphate (NaH,PO,) / hydrogen phosphate (Na 2HPO,) equilibrium is 
Vidas 


c) What is the pH of the buffer solution? 


d) What is the pH of the buffer solution after the addition of 10 mL of a 1.0 M of hydrochloric 
acid solution? 


(8 marks) 


Question 9 


At 20°C, water takes 95 s to flow through a particular capillary viscometer, and a dilute solution of a 
polysaccharide gum in water takes 130 s. 


Given that the dynamic viscosity of water at 20°C is 1.002 mPa.s and the density of both water and 
the polysaccharide gum at 20°C is 0.998 g.cm >: 


(a) Calculate the dynamic viscosity of the polysaccharide gum solution. 

(b} Calculate the specific viscosity of the polysaccharide gum solution. 

(c) Calculate the kinematic viscosity of the polysaccharide gum solution and explain how this 
value differs from dynamic viscosity. 

(d) What effect does viscosity have on the delivery of oral solutions when the dose is measured 
by the consumer? | 

(e) Draw the expected viscosity graph (i.e. shear stress vs rate of shear) for a thixotropic Non- 
Newtonian fluid (For example, an eye drop solution) labelling each axis. 


(15 marks) 
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Question 10 


As a formulator you have been asked to formulate an emulsion with the basic formula: 


Liquid paraffin 45g 
Emulsifying agents 5g (required HLB 12) 
Water to 100¢ 


(a) Calculate the ratios of the following non-ionic emulsifiers required for the formulation 
above 


Il. Span 80 (HLB of 4.3) and 
ll. tween 80 (HLB of 15) 


(b) How much of each emulsifier is required for this formulation? 


(c) How does the non-ionic surfactant act to stabilise the emulsion? 


(7 marks) 
Question 11 


The number of drops of a solution of surfactant in water (density = 1000 kg.m~) required to 


provide 10 mL is found to be 120 for a tube of 3 mm diameter. What is the surface tension of the 
liquid/air interface? 


3.9 


0.8 


0.6 


(5 marks) 


Equations have been included on page 7 and may be detached for ease of use 
Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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Equation list for examination (This page may be removed, ensure that you answer all eleven 
(11) questions) 


HLBnixture = XHLBa + (1— x)HLBp 
y= ome/2nr = ppV¢g/2ar 

nsp= (4 — No)! No 

nsp/C = [4] + keaC 

yi/y2 = tipi /t292 

v=n/p 

pH = pKa + Jogrol A} [HA] . 

pH = pK, + logio ((BY[BH") 

mV = inRT 


R = 0.0821 Latm K? mol” 


